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36 . C .  batrachus Kidney Eight Days After 
1M Inj ection of A. hydrophi l a  
Serovar I Strain V .  Note the 
Normal Architecture of the Kidney . 
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( H & E X 10 0 0 ) . . . . . . . . . . . . . . . . . . . . .  8 3  
3 7 . 
3 8 . 
Normal Spleen of C .  batrachus . 
Note the Comparatively High Red 
Pulp Areas . 
( H & E X 2 5 0 ) • • • • • • • • • • • • • • • • • • • • • •  
C .  batrachus Spleen Three Days After 
1M Inj ection of A .  hydrophi l a  
Serovar I Strain V .  Note the 
Melanomacrophage Centres ( MMC ) 
and the Increased White Pulp ( WP )  
in ,the Splenic Tis sue . 
( H  & E X 2 5 0 ) • • • • • • • • • • • • • • • • • • • • • •  
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3 9 . Normal Oesophagus of C .  batrachus . 
Note the Numerous Goblet Cells 
( G ) , Laminar Propria ( L ) , 
Sub Mucosa ( S )  and Mucosa ( M ) . 
( H & E X 1 0 0 ) . . . . . . . . . . . . . . . . . . . . . .  8 8  
4 0 . Normal Stomach of C .  batrachus . 
Note the Thick Mucosal Layer ( M )  
and the Muscularis ( MU ) . 
( H & E X 1 0 0 ) . . . . . . . . . . . . . . . . . . . . . .  8 8  
4 1 . C .  batrachus Anterior 
Intestine One Day After Oral 
Administration of A .  hydrophi l a  
Serovar I Strain V.  Note the 
Nec rotic Mucosa .  
( H & E X 2 5 0 ) . . . . . . . . . . . . . . . . . . . . . .  8 9  
4 2 . C .  batrachus Anterior Intestine 
One Day Oral Administration of 
A. hydrophi l a  Serovar I Strain V .  
Note the Karryorectic ( K )  and 
Pyknotic Nuclei (P ) .  
( H & E X 1 0 0 0 ) . . . . . . . . . . . . . . . . . . . . .  8 9  
4 3 . Kidney Tissue of C.  batrachus 
24 Hours 1M Inj ection of 
A .  hydrophila Serovar I Strain v. 
Note the Lack of Fluorescent 
Bacteria . 
( IFAT X 5 0 0 ) . . . . . . . . . . . . . . . . . . . . . . .  9 0  
4 4 . Liver Tis sue of C .  batrachus 
2 4  Hours IM Injection of 
A. hydrophila Serovar I Strain v. 
Note the Lack of Fluorescent 
Bacteria . 
( IFAT X 5 0 0 ) . . . . . . . . . . . . . . . . . . . . . . .  9 0  
4 5 . Skin of Control C .  batrachus . Note 
the Lack of Fluorescent Bacteria. 
( IFAT X 1 0 0 0 ) . . . . . . . . . . . . . . . . . . . . . .  9 1  
4 6 . Muscle Tis sue of C .  batrachus 
2 4  Hours 1M Injection of 
A .  hydrophila Serovar I Strain v. 
Note the Fluorescent Area ( -+ ) 
Due to the Presence of Bacteria . 
( IFAT X 2 5 0 ) . . . . . . . . . . . . . . . . . . . . . . .  9 1  
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4 7 . Muscle Tis sue of C .  batrachus 
4 8  Hours 1M Inj ection of 
A. hydrophila Serovar I strain v. 
Note the Necrotic Muscle and the 
Aggregation of Bright 
Fluorescent Bacteria. 
( IFAT X 1 0 0 0 ) ...................... 9 2  
4 8 . Muscle Tis sue of C .  batrachus 
4 8  Hours 1M Inj ection of 
A. hydrophila Syrovar I Strain v. 
Note the Necrotic Muscle and the 
Bright Fluorescent Bacteria. 
( IFAT X 2 5 0 0 ) • • • • . . • • • • • • • • • • • • • • • •  
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- Fluorescent Antibody Technique 
- Freund's complete adj uvant 
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The present study indicates that the only portal of 
entry of A .  hydrophila serovar I isolate V which induces 
EUS - like les ions in C. batrachus is the intramuscular 
inj ection and the effective dose is 6 .5 X 1 06 CFU / fish . The 
les ions do not develop into putrefied necrotic u lcers but 
heals gradually within 1 4 - 1 8  days of initial inj ection . 
Immers ion exposure and oral administration of A .  hydrophi l a  
s erovar I isolate V were incapable of inducing EUS -like 
les ions in C .  batrachus . 
Intramuscular inj ection of A .  hydrophi l a  serovar I 
strain V cause severe pathological changes in C .  batrach u s ,  
only at the s ite of inj ection and did not produce systemic 
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infection . Clarias batrachus mounts a strong inflammatory 
response against A. hydrophila fol lowing intramuscular 
infection and is capable of eliminating bacteria f rom the 
infected tissues and e fficient in fast wound healing and 
repair of the dermal les ions . Aeromonas hydrophi l a  s erovar 
I strain V does not have the capability to overcome the 
host response and manifest systemic infection in C .  
batrachus following intramuscular injection and oral 
administration under the conditions at which the 
experiments were conducted . Oral administration of A. 
hydrophila serovar I strain V can cause acute gastritis in 
C .  batrach us but it is possible that the action o f  gastric 
secretions eliminate the bacteria within a very s hort 
period . 
Aeromonas hydrophila serovar I strain V induces a 
higher agglutinating titre in C .  batrachus fol lowing 
injection with formalin kil led bacteria compared to that o f  
l ive bacteria , following repeated inj ections . Although C .  
batrach us mounts an immunological memory, the action o f  A. 
hydrophila serovar I strain V toxins and proteases cou ld 
cause localised inflammatory changes leading to a necrotic 
les ion , at least at the s ite of inj ection . 
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There is no evidence to conc lude that CaC03 up to 4 0 0  
ppm cause any s ignificant stress on fish which made them 
more susceptible to A. hydrophil a. However ,  during in vitro 
culture , 2 0  ppt NaCl appear to affect the virulence 
properties of A .  hydrophila serovar I strain V .  The low 
temperature also has an effect on the ability of 
intramuscularly inj ected A. hydrophila to cause mortality 
in C. idel l a .  
I t  was concluded that A. hydrophila serovar I strain 
V is not a primary causative agent of EUS but is a 
secondary etiological agent of the syndrome. 
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Kaj ian yang dij alankan ini menunj ukkan bahawa j alan 
masuk A. hydrophila serovar I isolat V yang menyebabkan 
lesi serupa-SEU pada C. batrach us adalah suntikan 
intramaskular dan dos yang berkesan adalah 6 . 5  x 1 06 
UPK/ ikan. Lesi tidak berkembang men j adi ulser yang 
nekrotik dan putrefaktif tetapi mula sembuh dalam tempoh 
1 4 - 1 8  hari se lepas suntikan pertama. Pendedahan rendaman 
dan pemberian oral A. hydrophila serovar I isolat V tidak 
berkebolehan untuk mempengaruhi lesi sindrom serupa-SEU 
pada C. ba trach us . 
Suntikan intramaskular A. hydrophila serovar I isolat 
V menyebabkan beberapa perubahan patologi hanya pada 
kawas an suntikan dan tidak menghas ilkan j angkitan s i stemik 
pada C .  batrachus. Clarias batrachus menunj ukkan 
tindakbalas inflamasi yang kuat terhadap A. hydrophi l a  
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